Decision-making and planning at the top level is highly complicated. One important duty of each government and of policy makers is planning at different levels for future problems. This research addresses such a concern. Planning for the future is the aim of this research. Moreover, the importance of the topic is discussed. The case study focused on is the nanotechnology industry and its development in Iran. Nanotechnology is one of the main and strategic industries in Iran. The important criteria for such a development are determined based on a literature review and the experiences from other countries. The different alternatives are selected based on the different applications of nanotechnology in other industries. The alternatives are: agriculture, transportation, construction, oil and gas, textile products, food industry, defence industry, health and medicine, nano electronics, nano energy and environment and water. The methodology employed is Multiple Criteria Decision Making (MCDM). In addition, SWARA-WASPAS is the hybrid MADM model employed in which SWARA is applied to evaluate the criteria and WASPAS is utilised to evaluate and rank the alternatives.
Introduction
In our time, the emergence of knowledge is such that scholars and scientists call it the 'knowledge era'. In this era, knowledge is seen as the distinctive factor of development or underdevelopment. Nations and communities that recognise the importance of knowledge early can take advantage of knowledge as a strategic factor or competitive benefit in the economic, social, and political forums. Hence these countries could build a considerable and distinctive gap between themselves and other countries (Jannatifard, Nikraftar, & Safdari, 2011) .
Nowadays, no country is immune from the influence of technological advances. In recent decades a technological revolution was accompanied by changes in social, economic, political and even personal topics around the world. The technological revolution has great potential to metamorphose the quality of life, business and industry evolution, and the wealth and displacement power at the national level. Technology achievements for each country create wealth, power, opportunity, pride and national honour; therefore, nations are enthusiastic to dominate the technology.
Innovative initiatives, especially R&D activities, are the important parts of productivity growth (Griliches, 1981; Sadeghi, Azar, & Sepehri Rad, 2012; Stokey, 1995; Wang & Wu, 2012; Wang, Yu, & Liu, 2013) and since the mid-1990s -at the same time as the information technology revolution -high-tech industries have been playing a significant role in economic development (Griliches & Mairesse, 1984; Lichtenberg, 1992; Nadiri, 1993; Ortega-Argilés, Piva, Potters, & Vivarelli, 2010; Tsai & Wang, 2004; Wang et al., 2013) .
Governments have realised that without science and technology they cannot compete in the global markets and they cannot ensure their national security. They have found that their prosperity depends on proper employment of science and technology to meet national needs.
Technology is an increasingly important element of globalisation and of competitiveness. The acceleration of technological changes and the pre-requisites necessary to participate effectively in globalisation are making it more difficult for many developing countries to compete (Dahl man, 2007) .
Technology plays an increasingly important role in international affairs. It is increasingly seen as a key component of national power and a driving force for global change. Some authors thus proclaim that technology is the 'new wealth of nations' (Ayres, 1988; Rosenberg, Landau, & Mowery, 1992) .
In the contemporary world, wherever science and technology have flourished development has been quick and wherever there has been indifference to science and technology, development has been slow. Nowadays, one of the main factors regarding the power of countries is knowledge.
Economic development is highly related to technological development. It is therefore not surprising that many industrially developing nations follow explicit strategies to increase their technological competence level (Steenhuis & Bruijn, 2005) .
The Islamic Republic of Iran (IRI) knowingly views 'knowledge' and its consequent adjustment of 20-year prospects to the year of Vision 2025 (2011) as the emergent impact in this era. Achieving the first rank in Science and Technology in Southwest Asia (Vision 2025 (Vision , 2011 ) is considered IRI's most import strategic issue.
To achieve this, Iran needs to consider benefits from various factors that were identified over the long-run and, along with continuous improvement, will guide the country to its final destination.
Considering the importance of immediate access to emerging technologies such as automated manufacturing technology, advanced materials technology, microelectronic technology, biotechnology, nanotechnology, information technology, environmental technology, aerospace technology, and new energy technology, no country can handle its economy without keeping pace with the growth and progress of these technologies. Thus, identification of critical and emerging technologies has a significant role in order to provide various scenarios, strategic planning, policy formulation and technology development strategies for moving from the current state to the target state. On the other hand, the limited resources and facilities of each country necessitates prioritising areas of science and technology to achieve the objectives and mission of plans upstream. The Islamic Republic of Iran, by considering the undeniable impact of emerging technology on a nation's wealth and the economy, is paying special attention to it and has initiated a national emerging technology development plan.
In this article, we attempt to develop a methodology for future planning of high tech industries in Iran. The SWARA-WASPAS methodology is applied to the process of decision-making and future planning. The case studied is the nanotechnology industry because nanotechnology has demonstrated excellent progress in Iran.
To this end, all applications of nanotechnology in various areas of sciences in Iran were identified and evaluated using criteria that were determined based on a literature review and past research. SWARA and WASPAS are applied for evaluating criteria and alternatives. The aim is to identify the priority nanotechnology applications that should be investigated.
The evaluation Process of this research is shown in Figure 1 .
High-tech industries
Technology is an increasingly important element of globalisation and of competitiveness, and the acceleration in the rate of technological change and the pre-requisites necessary to participate effectively in globalisation are making it more difficult for many developing countries to compete (Dahl man, 2007) . Technology plays an increasingly important role in international affairs. It is increasingly seen as a key component of national power and a driving force for global change. Some authors have thus proclaimed technology the 'new wealth of nations' (Ayres, 1988; Rosenberg et al., 1992) . Economic development is highly related to technological development. It is therefore not surprising that many of the industrially developing nations follow explicit strategies to increase their technological competence level (Steenhuis & Bruijn, 2005) .
During the current period, the emergence of knowledge is such that scholars and scientists are calling it the "knowledge era'. In this era, knowledge will be considered as a distinctive factor in development or underdevelopment. Nations and communities, who have perceived the importance of knowledge early and taken advantage of knowledge as a strategic factor or competitive benefit in economic, social, and political forums, could build a considerable and distinctive gap between themselves and the other countries (Jannatifard et al., 2011) . The Islamic Republic of Iran knowingly views 'knowledge' as the emergent impact in this current era and, consequently, in the country's adjustment of its 20 years prospects, to the year 2025, it considers its most import strategic issue to be achieving the first rank in Science and Technology in Southwest Asia (Vision 2025 (Vision , 2011 .
Nanotechnology
Nanotechnology is the manipulation of matter at the atomic and molecular scale. First, an extensive description of nanotechnology refers to the specific goal of precisely manipulating atoms and molecules in order to make macro-scale products, in addition to molecular nanotechnology. A more common definition of Nanotechnology was created by the National Nanotechnology Initiative, which defines it as the manipulation of matter with a minimum dimension sized from 1 to 100 nm. (Drexler, 1986 (Drexler, , 1992 Nanotechnology affects all materials:
Nanotechnology is an interdisciplinary field that aims to achieve a mass application by 2020. This field is a new approach to education, innovation, learning and management that creates fundamental changes in many aspects of human life.
Nanotechnology will have enormous impact on our lives, production, exchange and communication with others, manufacturing and utilisation of new energy sources and environmental protection.
In the coming decade, it will be necessary to focus on four aspects of nanotechnology development:
(1) How nanotechnology can help to improve our understanding of nature, perform exploration and innovation, predict material properties and design materials and systems at the nano scale, i.e. 'knowledge progress'. (2) How nanotechnology can create economical and medical values, i.e. 'material progress'. (3) How nanotechnology is contributing to sustainable development, community safety and international cooperation, i.e. 'global progress' (4) How nanotechnology can improve quality of life and social justice, i.e. 'moral progress' During the last few decades, nanotechnology has gained the attention of international scientific and industrial communities. In this regard, nations have launched their short-and long-term programmes to benefit from the huge market expected to be created by the utilisation and implementation of this technology in their industrial/ technological infrastructures (Sarkar & Beitollahi, 2009) . Some experiences of countries are presented in Table 1 . Information was gathered by the authors from information on the Iran Nanotechnology Initiative Council's website.
Methodology
The hybrid MCDM method considered in this research is based on the methodology of Hashemkhani Zolfani, Aghdaie, Derakhti, Zavadskas, and Morshed Varzandeh (2013) . SWARA-WASPAS is presented at the first step for decision-making on business issues. This methodology is established with a new perspective on decision-making and was developed in other researches, such as assessing the priority of regions for implementing solar plants (Vafaeipour, Hashemkhani Zolfani, Morshed Varzandeh, Derakhti, & Keshavarz, 2014) and evaluating real-time intelligent sensors for structural health monitoring of bridges (Bitarafan, Hashemkhani Zolfani, Lale Arefi, Zavadskas, & Mahmoudzadeh, 2014) . This methodology aims for the top level of decision-making and policy-making in the real world.
Step-wise weight assessment ratio analysis (SWARA) method
There have been several MADM methods, such as the analytic hierarchy process (AHP) (Saaty, 1980) , analytic network process (ANP) (Saaty & Vargas, 2001) , entropy (Shannon, 1948; Sušinskas, Zavadskas, & Turskis, 2011; Keršulienė & Turskis, 2011) , FARE (Ginevicius, 2011) , SWARA (Keršulienė, Zavadskas, & Turskis, 2010) , etc., in dealing with the multiple criteria problems. In all of the above-mentioned methods, weight assessment is one of the crucial and controversial issues. In most MADM problems, in the process of ranking the alternatives in a decision-making process, a method or an approach is required to calculate the weight of criteria to follow further steps and finally rank the alternatives. Moreover, the final order of alternatives can be calculated in some weight calculation techniques applied for ranking, while in the others it cannot.
Experts' viewpoints are the major determinant of the SWARA method. To be more precise, each expert chooses the importance of each criterion. In the next step, all the criteria are ranked from the first to last, based on each expert's idea. Experts 'opinions, their own implicit knowledge, information and experiences are applied in all evaluation processes. The most important and influencing criterion gets the first rank, and the least important criterion gets the last rank. To determine the overall ranks of the decision model, the mediocre value of ranks is used (Kersuliene & Turskis, 2011) . The experts' ability and mastery are the most vital and influencing points in determining the importance of each criterion in the SWARA method (Kersuliene et al., 2010) .
The fundamental feature of this method of decision-making is that there is no need to evaluate and rank the criteria since the policies of companies or countries are utilised to define some problems' priorities. Hence, SWARA can be useful whenever the priorities exist but the weight of each criterion is pivotal. SWARA's framework is totally different from other similar methodologies such as FARE, AHP and ANP. SWARA prepares this opportunity in which policy makers make decisions based on different situations and prioritise criteria based on their needs and goals. The other important point is the role of experts. Experts play a key role in the process of every important project. The SWARA method is useful to apply in the process of decision and policy-making at the top level of decision-making in important topics (Hashemkhani Zolfani & Saparauskas, 2013) .
In the following, some of the recent developments of decision-making models based on the SWARA method are listed: the design of products (Hashemkhani Zolfani, Zavadskas, & Turskis, 2013) , selecting the optimal alternative of mechanical longitudinal ventilation of tunnel pollutants (Hashemkhani Zolfani, Esfahani, Bitarafan, Zavadskas, & Lale Arefi, 2013) , investigating the success factors of online games based on explorers (Hashemkhani Zolfani, Farrokhzad, & Turskis, 2013) , machine tool selection (Aghdaie, Hashemkhani Zolfani, & Zavadskas, 2013a) , market segmentation and selection (Aghdaie, Hashemkhani Zolfani, & Zavadskas, 2013b) and sustainable development of rural areas' building structures based on local climate .
The procedure for the criteria weights determination is presented in Figure 2 .
Weighted Aggregates Sum Product Assessment (WASPAS)
WASPAS is a recently presented method and is known as one of the newest methods proposed by the scientific community. This new methodology is based on the Weighted 
Case study
This study is organised based on the economic position of Iran in international literature. Decisions about high tech industries are highly important in managing a country. Nanotechnology is one of the high tech industries that has made significant progress in Iran in comparison with other industries. This research is organised based on applications of nanotechnology in the sciences. The priority of applications is the main part of this research.
Iran nanotechnology
Iran has recognised the significance of nanotechnology, as have other pioneering countries, and started its activities in line with the development of the technology. In this regard, and as a first 
Vision
For the materialisation of the 20-year vision plan of the Islamic Republic of Iran (Vision 2025, 2011), the software movement and the improvement of the level, quality and security of people's lives, there are some suggestions as to how Iran can become a developed country in nanotechnology through:
• indigenous and advanced infrastructures and enjoying a higher share of expert human resources; • effective and constructive internal and international interactions;
• generator of economic added value resulting from nanotechnology; • competition capability at global level.
Mission
Iran's mission is to succeed in achieving its proper place among 15 countries that are advanced in nanotechnology and to promote that position in a bid to develop Iran's economy.
Objectives
• Propel the research activities into the field of nanotechnology.
• Provide experts for the nano industry, scientific and technological institutions.
• Establish a mechanism to promote problem-based research into technology.
• Entrepreneur training.
The model of research
The model and important criteria of research is identified based on a literature review of this scientific area. The criteria and sub-criteria are illustrated in Table 2 .
Applications of nanotechnology in sciences
In this research, 11 applications of nanotechnology are considered. The applications are presented in Table 3 . Table 2 . Attractiveness and feasibility index (Durand, 2003; Keenan, 2003; Klusacek, 2004; Son, Park, Oh, & Yu, 2006 
Experts' information
Forty experts from different fields participated in this research. Their selection process was based on their professional knowledge in the relevant fields and also general knowledge of nanotechnology in science. The experts were selected based on the advice and suggestions of the Iranian Nanotechnology Society (www.nanosociety-ir.com).
The information about experts is shown in Table 4 . It should be considered that experts participated in both parts of the research.
Research findings
In this section, the numerical results of SWARA and WASPAS are presented. Priority and weights of criteria are presented in the SWARA results sub-section and priority and ranking alternatives are calculated with the WASPAS method.
SWARA results
The information about calculations with the SWARA method are shown in Tables 5-12. The final weight of each sub-criterion is presented in the tables. In the first step, the criteria in each level are evaluated by experts. In this survey, each expert prioritises the criteria and sub-criteria of each level and then the lowest average is selected. s j is based on average of experts' ideas. Hashemkhani Zolfani and Bahrami (2014) explained in detail how the SWARA method can work. They considered multiples of 5% as a scale of evaluation. Experts can express the differentiation of criteria and relative importance of them with this scale which is mentioned above.
The weights of the criteria and sub-criteria are presented separately in Table 13 . This table is useful for an appropriate overview on the criteria and model of research. Source: Compiled by the authors. *s j is calculated based on average of expert's ideas. The information gained privately from each expert and the scale is based multiples of 5%.
WASPAS results
The priorities of alternatives about future planning in the nanotechnology industry in Iran is presented in Tables 14-16 . The information about alternatives is presented in Table 2 . Based on the WASPAS results, application of Nano Technology in Nano technology in health and medicine is identified as the best alternative for developing and investing in future planning of industry in Iran. The priority of nanotechnology applications is presented in Table 16 . Table 14 . Decision-making matrix Decision-making matrix. 1.0000 1.0000 1.0000 1.0000 1.0000 0.7778 1.0000 0.7778 0.7778 0.7778 1.0000 1.0000 1.0000 1.0000 1.0000 A 8 1.0000 1.0000 0.7778 1.0000 1.0000 0.7778 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.7778 0.7778 1.0000 1.0000 1.0000 0.7143 1.0000 1.0000 
Discussion
Thinking about these concepts and some others is intended to provide information on the methods and mechanisms underlying the development of nanotechnology. It is obvious that in realising these methods one needs to travel a long way, and that others (leading countries in science and technology) have passed this way. It should not be expected that one passes this way overnight; it took developed and industrialised countries over 200 to 300 years. However, there are successful examples amongst Southeast Asian countries, such as Korea, China, Taiwan, Singapore, Malaysia, India, and so on, such that despite beginning late, over a period of two or three decades, it is possible they could narrow the technological gap between themselves and industrialised countries. The experiences of the last two centuries also shows that the economic, military and political authority of countries is based on their mastery of technology. So in the present circumstances, and even within the next few years, Iran's main and important strategy should be mastery over technology. To this end an environment should be created in which new technologies can flourish and an obvious commitment to technological development (as one of the national priorities) should be displayed. Emerging technologies are technologies that are not yet fully commercialised (they are in the early stages of their life cycle), but over the next few years they would be commercialised and it is predicted that their use will increasingly develop.
These technologies will create new industries and existing industries may become outdated. They have the ability to create change in organisations and society. So we should enhance our abilities in these fields with caution and vigilance. In this respect, the fields of automated manufacturing technology, microelectronics, biotechnology, micro-technology (nanotechnology), information technology, advanced materials technology, environmental technology, aerospace technology and the technologies of new energy sources should be prioritised for research and development programmes. And in order to develop new technologies, specific research and development programmes should be formulated and a particular credit should be allocated. The extensive nature of these technologies, their close engagement with existing science and technology and their enormous economic and social impact require long-term planning, and a multisectoral approach to policy-making. It has also been developed in most active countries in this area. In Iran, there is a need for policy makers to develop the technologies to be considered by state officials. Therefore, in the last few years the government has taken steps to develop new technologies by planning and allocating relatively enormous resources. Among these, the developmental strategies of biotechnology, the TAKFA project and the founding of a special committee for nanotechnology are notable.
Health and related issues are vital for each society. A sustainable society that is related to human resources, has a direct relationship to social and economic aspects of sustainability. From the other perspective, the 'health and medicine' industry has good potential to develop and make a profit. Without a doubt, health is one of the top priorities of policies in countries around the world. This is because health is a separate and independent topic from all national and regional policies. Furthermore, as we can see from the results, after health and medicine the other priorities are completely related to the national and reginal policies of Iran. The oil and defence applications of nanotechnology are the top priorities after health and medicine.
In this study, a proper model to identify new technology priorities is proposed that can be generalised to other fields of technology. So we should take an international perspective. For Iran, what is happening in the world today is important and the prospect of globalisation in all programmes and policies should be considered. Today, we have to decide about our future in the world and move toward it through proper planning and priority setting. We must ensure that we are aware of international developments in technology (especially new technology). To this end, creating and developing future research centres in different organisational and national levels should be taken into account.
Conclusion
Planning in technologies, and especially high tech industries and their futures, has a key role in the economics of each nation, in the present and in the future. This study aimed to develop a methodology for future planning in this area. Decision and policy-making at the top level of managing is highly complicated and needs appropriate cooperation and coordinating.
The Multiple Criteria Decision Making perspective can be considered as a powerful framework and methodology in this way. This perspective can divide the topic into sub-topics and make the decision-making process easier.
The SWARA method has a powerful and logical perspective for decision and policy-making because priorities have different dimensions, such as politics, culture, and so on. In this study SWARA is applied in the process of decision-making for evaluating the weights and priorities of criteria. WASPAS is a new methodology that is very reliable for calculations. In this study, WASPAS is applied to evaluate and rank alternatives.
This research is based on the Iranian situation in international economics and technology. The main industry that was selected as a case study was nanotechnology and its applications in the sciences. Planning is presented based on the priority of results. Investing priorities should be considered based on the results of Table 15 . This new framework can be considered as a framework for future and similar research.
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